Introduction
============

Since the introduction of the first antidepressant agents, several studies have documented that treatment with such agents can result in mood switching during major depressive episodes. In fact, the major clinical guidelines[@b1-ndt-14-2099],[@b2-ndt-14-2099] grade the risk of mood switching by classifying antidepressants into groups, such as tricyclic antidepressants (TCAs), monoamine oxidase inhibitors, selective serotonin reuptake inhibitors (SSRIs), and serotonin and noradrenaline reuptake inhibitors. Although the incidence of treatment-emergent mania was reported to vary by different study designs,[@b3-ndt-14-2099] the rate of mood switching for TCAs was consistently higher than all for other antidepressants combined.[@b4-ndt-14-2099],[@b5-ndt-14-2099]

Despite the importance of the phenomenon of mood switching, the precise mechanisms underlying the process have yet to be determined. However, researchers have hypothesized that antidepressant agents trigger manic/hypomanic symptoms by likely influencing the central serotonergic and catecholaminergic systems[@b6-ndt-14-2099]--[@b8-ndt-14-2099] for the following reasons. First, higher levels of urinary noradrenaline[@b9-ndt-14-2099],[@b10-ndt-14-2099] and dopamine[@b10-ndt-14-2099],[@b11-ndt-14-2099] have been associated with mania and switching to mania. The concentration of certain monoamine metabolites in the cerebrospinal fluid was associated with mania symptom ratings.[@b12-ndt-14-2099] Second, direct pharmacological treatment resulting in elevated catecholamine levels could mimic mania-like states.[@b8-ndt-14-2099] Finally, several genetic polymorphisms linked with serotonergic and catecholaminergic systems have been proposed as putative risk factors for treatment-emergent mania/hypomania.[@b13-ndt-14-2099] Although some studies have identified various risk factors for antidepressant-induced manic switch,[@b5-ndt-14-2099],[@b14-ndt-14-2099]--[@b16-ndt-14-2099] others have reported conflicting results.[@b17-ndt-14-2099]--[@b19-ndt-14-2099] Notably, previous studies have suggested that antidepressant treatment-emergent mania is associated with worsened long-term outcomes,[@b20-ndt-14-2099] and that antidepressant treatment increases mood cycling in patients with bipolar disorder.[@b21-ndt-14-2099]

Major depressive episodes occur in patients with both major depressive disorder and bipolar disorder. However, it is often difficult for clinicians to distinguish between the two because the clinical features of bipolar depression and major depressive disorder exhibit subtle differences.[@b22-ndt-14-2099],[@b23-ndt-14-2099] Bipolar disorder begins with a depressive episode in approximately 20%--70% of cases,[@b24-ndt-14-2099],[@b25-ndt-14-2099] and depressive symptoms are likely to predominate the course of the illness.[@b26-ndt-14-2099]--[@b28-ndt-14-2099] Therefore, the proper use of antidepressants should be carefully considered when managing patients with major depressive episodes.

Escitalopram, one of the newer SSRIs, is a single isomer of citalopram that has recently become commercially available in Japan. Among SSRIs, escitalopram possesses the greatest serotonin transporter (5-HTT) selectivity,[@b29-ndt-14-2099] with fewer adverse effects than other SSRIs.[@b30-ndt-14-2099],[@b31-ndt-14-2099] While treatment-emergent mania/hypomania has been reported in a few clinical cases and one clinical trial,[@b32-ndt-14-2099]--[@b34-ndt-14-2099] it remains unknown whether this effect is dose-related.

Consequently, the present report focuses on the dose-related properties of escitalopram treatment-emergent mania/hypomania. As our survey of the literature failed to identify any current reports regarding dosage-related mood switching during escitalopram treatment, we believe our case series to be novel and necessary for improving our understanding of antidepressant-induced mood switching.

Case presentation
=================

We encountered three patients who had experienced major depressive episodes without definitive risk factors for mood switching, all of whom developed manic or hypomanic symptoms during escitalopram treatment. Disease course and patient histories are described in the following sections and briefly summarized in [Tables 1](#t1-ndt-14-2099){ref-type="table"} and [2](#t2-ndt-14-2099){ref-type="table"}.

Patient A
=========

Patient A was a 50-year-old woman presenting with a 4-month history of depressed mood, diminished concentration, decreased motivation, and insomnia. She was not on any medications, had undergone menopause at 45 years of age, reported no history of medical comorbidities, and had not previously experienced manic or depressive episodes. She had no family history of mental illness. In addition, her thyroid gland was functioning normally (TSH: 2.68 µU/mL, FT4: 1.14 ng/dL, FT3: 2.6 pg/mL). She was then diagnosed with major depressive disorder in accordance with criteria outlined in the fifth edition of the *Diagnostic and Statistical Manual of Mental Disorders* (DSM-5),[@b35-ndt-14-2099] following which she was prescribed escitalopram at a dosage of 10 mg/day. After 14 days, she exhibited mild improvement in her depressive symptoms. However, as this effect was insufficient, the dose was increased to 20 mg/day. After an additional 14 days, the patient developed hypomania lasting more than 4 days, exhibiting arrogant and aggressive behavior, inflated self-esteem, uncharacteristic talkative behavior and overspending, as well as a decreased need for sleep. Symptoms of hypomania improved as escitalopram was tapered off. The patient is currently stable on a treatment regimen consisting of lithium at 800 mg/day, and she has exhibited no hypomanic symptoms since the cessation of escitalopram treatment.

Patient B
=========

Patient B was a 66-year-old woman presenting with a 2-month history of depressed mood, anxiety, inhibition of thoughts, decreased motivation, loss of appetite, and general malaise. She had previously been diagnosed with hypertension and rheumatoid arthritis, although her physical condition had been stable for several years due to treatment with antihypertensive and immunosuppressive agents, respectively. She underwent menopause at 48 years of age, had no past history of manic or depressive episodes, and no family history of bipolar disorder. Her thyroid gland was functioning normally (TSH: 1.90 µU/mL, FT4 1.26 ng/dL, FT3: 2.3 pg/mL). She was then diagnosed with major depressive disorder in accordance with criteria outlined in the DSM-5, following which she was prescribed escitalopram at a dosage of 10 mg/day. After 14 days, she exhibited mild improvement in her depressive symptoms. However, as this effect was insufficient, the dose was increased to 20 mg/day. Three weeks later, she developed mania lasting more than a week, characterized by hyperthymia, pressure of speech, decreased need for sleep, psychomotor agitation, flight of ideas, and inappropriate levels of irritability. Although escitalopram treatment was immediately discontinued, her manic symptoms failed to improve substantially. Therefore, she was hospitalized and temporarily managed with carbamazepine (400 mg/day), olanzapine (5 mg/day), and zotepine (75 mg/day) for 1 month. Following discharge, the patient has remained stable on olanzapine only (5 mg/day), and she has exhibited no hypomanic symptoms during follow-up.

Patient C
=========

Patient C was a 45-year-old woman presenting with a 2-month history of depressed mood, decreased motivation, loss of appetite, and general malaise. When these symptoms emerged, the patient also developed butterfly erythema on the cheeks, at which point she received a diagnosis of systemic lupus erythematosus (SLE) and began steroid (prednisolone) treatment at 20 mg/day. She had experienced a single major depressive episode without manic symptoms approximately 15 years earlier, although she had no family history of mental illness. Her menstrual cycle was regular, and thyroid gland was functioning normally (TSH: 3.66 µU/mL, FT4: 0.97 ng/dL, FT3 2.3 pg/mL). Depressive disorder due to medication or SLE was then suspected based on DSM-5 criteria. The patient was first treated with venlafaxine at 37.5 mg/day, which was increased to 187.5 mg/day within two months. However, her depressive symptoms persisted even after the acute episode of SLE had been managed and the dose of steroids had been decreased. Therefore, venlafaxine was switched to escitalopram, following which her depressive symptoms mildly improved. Two weeks after the dose had been increased, she developed hypomania lasting more than 4 days, characterized by heightened irritability, pressure of activity, increased energy, hyperlogia, grandiosity, distractibility, and decreased need for sleep. When escitalopram was tapered off, her hypomanic symptoms significantly improved. The patient is currently stable on a treatment regimen of sodium valproate (600 mg/day) and prednisolone (20 mg/day), and she has exhibited no hypomanic symptoms during follow-up.

Discussion
==========

To the best of our knowledge, the present case series is the first to demonstrate that escitalopram-induced mania/hypo-mania is most likely a dosage-related phenomenon. Indeed, in all three patients, mood switching appeared shortly after the initiation of escitalopram treatment and subsequent upward titration to the maximum dosage. Furthermore, manic episodes subsided as the dosages of escitalopram were reduced. Notably, in Patient C, mood switching did not occur during treatment with relatively higher dosages of venlafaxine.

Recent studies have highlighted the diagnostic relevance of antidepressant-emergent mania/hypomania among patients with major depressive episodes.[@b36-ndt-14-2099],[@b37-ndt-14-2099] Indeed, certain patients with depression who develop mania or hypomania during antidepressant treatment can be diagnosed with bipolar disorder based on more recent diagnostic criteria (DSM-5), rather than with substance-induced disorder as outlined in the DSM IV-TR.[@b38-ndt-14-2099],[@b39-ndt-14-2099] Thus, although all patients were initially diagnosed with major depressive disorder or depressive disorder due to medication or physical disease, these criteria indicate that they may be diagnosed with bipolar disorder. Furthermore, our patients continued standard treatment with a mood stabilizer or atypical antipsychotics for bipolar disorder. However, some previous studies have suggested that a single episode of antidepressant-associated mood switching is inadequate for recommending continued treatment with mood stabilizers.[@b36-ndt-14-2099],[@b40-ndt-14-2099],[@b41-ndt-14-2099] Future studies involving larger samples are required to clarify whether treatment-induced mood switching warrants a diagnosis of bipolar disorder and subsequent, long-term treatment with mood stabilizers.

According to the Meta-Analysis of New-Generation Antidepressants (MANGA) Study Group,[@b30-ndt-14-2099] escitalopram exhibits a better efficacy-acceptability ratio than citalopram and/or other antidepressants in patients with unipolar major depression. Although it is also considered to have fewer adverse effects than other SSRIs,[@b42-ndt-14-2099],[@b43-ndt-14-2099] escitalopram-induced mania/hypomania has been documented in a few case reports and in one clinical trial.[@b32-ndt-14-2099]--[@b34-ndt-14-2099] Historically, the rate of SSRI treatment-emergent mania has been estimated at 3%--6% in bipolar depression and less than 3% in major depressive disorder.[@b5-ndt-14-2099],[@b6-ndt-14-2099],[@b44-ndt-14-2099] Previous studies have identified several risk factors for antidepressant-induced manic switch, such as signs of bipolarity and family history of bipolar disorder.[@b14-ndt-14-2099],[@b45-ndt-14-2099]--[@b47-ndt-14-2099] Although our case series patients who experienced treatment-emergent mania/hypomania were women during the menopausal transition, there is no consensus on gender and menopause status as potential risk factors for mood switching.[@b17-ndt-14-2099],[@b47-ndt-14-2099]--[@b49-ndt-14-2099] Among women in particular, Scott et al[@b50-ndt-14-2099] have suggested a significant relationship with thyroid disorder and family history for mood switching, although none of our patients exhibited such risk factors. In addition, some studies of newer antidepressants have reported that treatment-emergent mania/hypomania may be dose-dependent,[@b51-ndt-14-2099]--[@b53-ndt-14-2099] which appears to be consistent with the present findings. Antidepressant medications are frequently prescribed for bipolar disorder, and approximately half of patients with bipolar disorder take antidepressants without mood stabilizers.[@b54-ndt-14-2099],[@b55-ndt-14-2099] Although escitalopram tolerability and efficacy have been assessed in the case of monotherapy or adjunctive therapy for bipolar depression,[@b31-ndt-14-2099],[@b56-ndt-14-2099] the dosages of escitalopram used in these previous studies were lower than those applied in our patients, suggesting that escitalopram-induced manic switching might be dose-related. Therefore, the dose-related manic switching observed in the present study may have clinical and research implications if our observations can be replicated using larger samples.

As we discussed only three cases in this report, a major limitation of our study is the small sample size. Second, we did not mention biological aspects in our cases, although several potential mechanisms have been proposed for mood switching.[@b7-ndt-14-2099],[@b57-ndt-14-2099],[@b58-ndt-14-2099] For example, previous studies have suggested that serotonin transporter gene polymorphisms (5-HTTLPR) was associated with treatment responsiveness in an ethnicity-dependent manner[@b59-ndt-14-2099] or treatment-emergent hypomania/mania[@b60-ndt-14-2099] after receiving SSRIs.[@b61-ndt-14-2099] In addition, serotonin 2A receptor (HTR2A)[@b62-ndt-14-2099] and CYP/CYP450 (CYP)[@b63-ndt-14-2099] gene functional polymorphisms have been reported to influence 5-HTT binding potential and escitalopram concentrations, respectively. Third, two of our cases had received medical treatment due to their physical disease, which might be considered as an additional factor especially given the effect of steroids on mood changes.[@b64-ndt-14-2099] However, this was unlikely to be the causative factor as their physical conditions had been stable with a fixed dosage of medicine before and after treatment-emergent mania/hypomania. Of course, we cannot exclude the possibility that a physical comorbidity or concomitant administration might be intricately involved with dose-related phenomena. Finally, it is possible that spontaneous development of manic episodes coincidentally occurred along with upward titration of escitalopram. Future studies should employ multidirectional analyses such as pharmacogenomics and imaging genetics using larger multiethnic samples to identify the correlations between dose-related escitalopram-induced mania/hypomania and patient/illness characteristics.

Conclusion
==========

Our case series indicates that escitalopram may induce treatment-emergent mania/hypomania in a dose-related manner. Although escitalopram is considered safer and more tolerable than other SSRIs, treatment at lower doses and with careful upward titration may be favorable in certain patients with bipolar depression and major depressive disorder in order to minimize the risk of mood switching. However, future studies involving head-to-head comparisons are required to validate this hypothesis.
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###### 

Case histories

  Case                Duration of major depressive episode   Personal and family history of bipolar   Comorbidity with medical illnesses
  ------------------- -------------------------------------- ---------------------------------------- ------------------------------------
  A. Female, age 50   4 months                               No                                       No
  B. Female, age 66   2 months                               No                                       Hypertension, rheumatoid arthritis
  C. Female, age 45   6 months                               No                                       SLE

**Abbreviation:** SLE, systemic lupus erythematosus.

###### 

Course of escitalopram treatment-emergent mania

  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Case   Duration of escitalopram 10 mg/day treatment   Duration of escitalopram 20 mg/day treatment before mania   Days before resolution of mania/hypomania after discontinuation of escitalopram   Medications after mania/hypomania   Follow-up results
  ------ ---------------------------------------------- ----------------------------------------------------------- --------------------------------------------------------------------------------- ----------------------------------- -------------------------------
  A.     14 days                                        14 days                                                     Within 2 months                                                                   Lithium\                            2 years, no hypomanic switch
                                                                                                                                                                                                      800 mg/day                          

  B.     14 days                                        21 days                                                     Within 1 month                                                                    Olanzapine\                         9 months, no manic switch
                                                                                                                                                                                                      5 mg/day                            

  C.     7 days                                         14 days                                                     Within 14 days                                                                    Sodium valproate\                   6 months, no hypomanic switch
                                                                                                                                                                                                      400 mg/day                          
  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
